Modulation of urinary frequency via type 1 lysophosphatidic acid receptors: Effect of the novel antagonist ASP6432 in conscious rats.
Bladder dysfunctions associated with benign prostatic hyperplasia are not sufficiently alleviated by current pharmacotherapies. Lysophosphatidic acid (LPA) is a phospholipid with diverse biological effects. LPA modulates prostate and urethral contraction via the type 1 LPA (LPA1) receptor, suggesting the potential of the LPA1 receptor as a therapeutic target. However, the role of LPA and the LPA1 receptor in bladder function has not been studied in vivo. We investigated the effects of LPA and the novel LPA1 receptor antagonist ASP6432 (potassium 1-(2-{[3,5-dimethoxy-4-methyl-N-(3-phenylpropyl)benzamido]methyl}- 1,3-thiazole-4-carbonyl)- 3-ethyl-2,2-dioxo-2λ6-diazathian-1-ide) on the micturition reflex in conscious rats using cystometry. Intravenous infusion of LPA decreased the micturition interval and threshold pressure with no apparent changes in baseline pressure or maximum intravesical pressure. ASP6432 inhibited the LPA-induced decrease in MI. In contrast, ASP6432 had no effect on the LPA-induced decrease in threshold pressure. Similarly, ASP6432 had no effect on either baseline pressure or maximum intravesical pressure. We also evaluated the effect of ASP6432 on the urinary frequency induced by the nitric oxide synthase inhibitor L-Nω-nitro arginine methyl ester (L-NAME). Intravenous L-NAME administration decreased the micturition interval. ASP6432 dose-dependently reversed the L-NAME-induced decrease in micturition interval. Our findings demonstrate for the first time that LPA causes bladder overactivity in rats. ASP6432 inhibited the LPA- and L-NAME-induced decrease in micturition interval, suggesting a significant role for the LPA1 receptor in regulating the functional capacity of the bladder. Our results also suggest the potential of ASP6432 as a novel therapy for the treatment of bladder dysfunction associated with lower urinary tract diseases.